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VasculitisVasculitis

Why is Why is vasculitisvasculitis important to the allergist/immunologist ?important to the allergist/immunologist ?

�•�• VasculitisVasculitis is an immunologically mediated processis an immunologically mediated process

�•�• Undiagnosed Undiagnosed vasculiticvasculitic disease may be referred for allergy consultationdisease may be referred for allergy consultation

(sinus disease and asthma are seen in certain forms of (sinus disease and asthma are seen in certain forms of vasculitisvasculitis))

�•�• In some communities, In some communities, vasculitisvasculitis patients managed by allergistspatients managed by allergists

�•�• Included in Board examinationsIncluded in Board examinations



inflammationinflammation

blood vessel damageblood vessel damage

compromise of vessel lumen       attenuation of vessel wallcompromise of vessel lumen       attenuation of vessel wall

organ ischemia                           aneurysm formationorgan ischemia                           aneurysm formation
hemorrhhemorrhage   age   

Vasculitis = InflammationVasculitis = Inflammation
of the Blood Vesselof the Blood Vessel



Presenting Features of Presenting Features of VasculitisVasculitis

Systemic symptoms:Systemic symptoms:
As evidenced by histology: As evidenced by histology: vasculitisvasculitis is an inflammatory processis an inflammatory process

fever, night sweatsfever, night sweats
fatigue, malaisefatigue, malaise
anorexia, weight lossanorexia, weight loss
arthralgiasarthralgias, , myalgiasmyalgias

Organ specific symptoms / signs of tissue injuryOrgan specific symptoms / signs of tissue injury
Influenced by:Influenced by:

degree of collateral circulationdegree of collateral circulation
underlying health of organunderlying health of organ
the size of blood vessel that is affectedthe size of blood vessel that is affected
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Example Clinical Consequence

Large Vessel
Aorta
Subclavian artery
Ophthalmic artery

stenosis, aneurysm
arm claudication
blindness

Medium Vessel
Digital artery
Mesenteric artery
Epineural arteries

blue ischemic digit
bowel infarction
mononeuritis (foot drop)

Small Vessel
Skin
Kidney
Lung

palpable purpura
glomerulonephritis
pulmonary hemorrhage

Wide range of severity Wide range of severity 
Wide range of presentationsWide range of presentations



VasculitisVasculitis is not one specific disease is not one specific disease 
Blood vessel inflammation can be seen in a variety of settingsBlood vessel inflammation can be seen in a variety of settings

Primary VasculitidesPrimary Vasculitides Secondary VasculitidesSecondary Vasculitides

MedicationsMedications
InfectionInfection
MalignancyMalignancy
TransplantTransplant
Connective tissue diseaseConnective tissue disease
CryoglobulinemiaCryoglobulinemia

VasculitisVasculitis occurring secondaryoccurring secondary
to an underlying disease or exposureto an underlying disease or exposure

TakayasuTakayasu�’�’ss arteritisarteritis
Giant cell Giant cell arteritisarteritis
Kawasaki disease Kawasaki disease 
PolyarteritisPolyarteritis nodosanodosa
WegenerWegener�’�’ss granulomatosisgranulomatosis
Microscopic Microscopic polyangiitispolyangiitis
ChurgChurg--Strauss syndromeStrauss syndrome
HenochHenoch--SchSchöönleinnlein purpurapurpura

Unique disease entities without a Unique disease entities without a 
currently identified underlying causecurrently identified underlying cause

where where vasculitisvasculitis forms the forms the 
pathological basis of tissue injurypathological basis of tissue injury



Large Vessel Takayasu�’s arteritis
Giant cell arteritis

Medium Vessel Kawasaki disease
Polyarteritis nodosa

Small Vessel
Wegener�’s granulomatosis
Microscopic polyangiitis
Churg-Strauss syndrome

Henoch-Schönlein purpura
Cryoglobulinemic vasculitis

Cutaneous leukocytoclastic vasculitis
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How Do Forms of Primary How Do Forms of Primary VasculitisVasculitis Differ ?Differ ?

Vessel size:Vessel size: large, medium, small vessellarge, medium, small vessel

Epidemiology:Epidemiology: age, sex, ethnicity, frequencyage, sex, ethnicity, frequency

Clinical Manifestations: Clinical Manifestations: symptoms, signssymptoms, signs
patterns of organ involvementpatterns of organ involvement

Diagnosis:Diagnosis: biopsybiopsy
arteriographyarteriography
clinical features + laboratory abnormalitiesclinical features + laboratory abnormalities

Treatment and Outcome: Treatment and Outcome: prednisoneprednisone
cytotoxiccytotoxic therapy (therapy (cyclophosphamidecyclophosphamide))
supportive caresupportive care
other therapiesother therapies



GranulomatousGranulomatous large vessel large vessel vasculitisvasculitis

Preferentially affects the Preferentially affects the extracranialextracranial branches of the carotid arterybranches of the carotid artery

The most common form of systemic The most common form of systemic vasculitisvasculitis

Occurs over the age of 50Occurs over the age of 50

2:1 2:1 Female:MaleFemale:Male

Giant Cell Giant Cell ArteritisArteritis DiagnosisDiagnosisEpidemiologyEpidemiologyEpidemiology
(Also called temporal (Also called temporal arteritisarteritis))



Symptoms:Symptoms:
FeverFever
FatigueFatigue
HeadacheHeadache
Scalp tenderness Scalp tenderness 
Jaw / tongue Jaw / tongue claudicationclaudication
PolymyalgiaPolymyalgia rheumaticarheumatica (40(40--50%)50%)

(pain along hip and shoulder girdle)(pain along hip and shoulder girdle)

SignsSigns
Nodular, tender temporal artery Nodular, tender temporal artery 
with diminished or absent pulsationwith diminished or absent pulsation

Most dreaded complication:Most dreaded complication:
Visual loss due to optic nerve ischemia from Visual loss due to optic nerve ischemia from arteritisarteritis of ocular vessels of ocular vessels 

Giant Cell Giant Cell ArteritisArteritis

From: From: KlippelKlippel and Dieppe. Rheumatologyand Dieppe. Rheumatology

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



Giant Cell Giant Cell ArteritisArteritis DiagnosisDiagnosis

Suggested by:Suggested by:
Compatible age, symptoms, signsCompatible age, symptoms, signs
Elevated erythrocyte sedimentation rate (ESR)Elevated erythrocyte sedimentation rate (ESR)

Diagnosed by:Diagnosed by: temporal artery biopsytemporal artery biopsy

PanmuralPanmural mononuclear infiltrationmononuclear infiltration
Disruption internal elastic laminaDisruption internal elastic lamina
Giant cellsGiant cells

DiagnosisDiagnosis



TreatmentTreatment
OutcomeOutcome

Prednisone 40Prednisone 40--60mg daily60mg daily
Reduces symptoms and prevents visual lossReduces symptoms and prevents visual loss
Begin immediately while biopsy is being arrangedBegin immediately while biopsy is being arranged
Most patients require treatment for > 2 yearsMost patients require treatment for > 2 years

CytotoxicCytotoxic agents agents 
Not Not standardlystandardly givengiven
MethotrexateMethotrexate �–�– studied in 2 randomized trials with divergent resultsstudied in 2 randomized trials with divergent results

�•�• Acute mortality very uncommonAcute mortality very uncommon
May be late mortality from thoracic aortic aneurysmsMay be late mortality from thoracic aortic aneurysms

�•�• Relapse requiring an increase in steroid dose occurs in 26Relapse requiring an increase in steroid dose occurs in 26--90%90%

Giant Cell Giant Cell ArteritisArteritis Treatment
Outcome

Treatment
Outcome

Aspirin 81mg daily Aspirin 81mg daily 
Found to reduce cranial ischemic complicationsFound to reduce cranial ischemic complications
Should be given in all Should be given in all patietnspatietns without contraindicationswithout contraindications



Kawasaki DiseaseKawasaki Disease

Disease of Disease of childrenchildren �–�– 80% occur prior to age 5 years80% occur prior to age 5 years

VasculitisVasculitis of large, medium, and small arteriesof large, medium, and small arteries

Primary cause of acquired heart disease Primary cause of acquired heart disease 
(from coronary (from coronary arteritisarteritis))

in children from the USA and Japanin children from the USA and Japan

DiagnosisDiagnosisEpidemiologyEpidemiology



Acute febrile illnessAcute febrile illness
Followed within 1Followed within 1--3 days by:3 days by:

rashrash
conjunctivalconjunctival injectioninjection
cervical cervical adenopathyadenopathy
extremity changes extremity changes 
oral mucosal changesoral mucosal changes

Courtesy of Karyl Barron MDCourtesy of Karyl Barron MD

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations

Kawasaki DiseaseKawasaki Disease



Primary complication Primary complication 
-- Coronary artery aneurysmsCoronary artery aneurysms

appear 1appear 1--4 weeks after fever onset4 weeks after fever onset
develop in 15develop in 15--25% of untreated patients25% of untreated patients

Courtesy of Karyl Barron MDCourtesy of Karyl Barron MDFrom: From: KlippelKlippel and Dieppe. Rheumatologyand Dieppe. Rheumatology

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations

Kawasaki DiseaseKawasaki Disease



DiagnosisDiagnosis

rashrash
conjunctivalconjunctival injectioninjection
cervical cervical adenopathyadenopathy
extremity changes extremity changes 
oral mucosal changes oral mucosal changes 

Diagnosis is clinicalDiagnosis is clinical

Based on Based on 
Fever + 5 featuresFever + 5 features

DiagnosisDiagnosisKawasaki DiseaseKawasaki Disease



Intravenous immunoglobulin (Intravenous immunoglobulin (IVIgIVIg) ) 
2 g/kg as a single dose 2 g/kg as a single dose -- reduces risk of aneurysmsreduces risk of aneurysms

Aspirin Aspirin �–�– given concurrently given concurrently 

�•�• 11--2% acute mortality 2% acute mortality �–�– risk is of late mortality from aneurysmsrisk is of late mortality from aneurysms

�•�• Relapses are uncommon (3Relapses are uncommon (3--5%)5%)

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome

Kawasaki DiseaseKawasaki Disease



PolyarteritisPolyarteritis NodosaNodosa

First form of First form of vasculitisvasculitis describeddescribed
Has since gone through changes in nomenclatureHas since gone through changes in nomenclature

Polyarteritis Nodosa

Polyarteritis Nodosa Microscopic Polyangiitis

Small vessels
No association with hepatitis

Pulmonary hemorrhage
Glomerulonephritis
ANCA associated
Frequent relapses

Medium vessels
Hepatitis B

No lung involvement
No glomerular involvement
Not associated  with ANCA

Relapses uncommon

1994 1994 �–�– Chapel Hill Consensus ConferenceChapel Hill Consensus Conference

DiagnosisDiagnosisEpidemiologyEpidemiology



Often presents acutelyOften presents acutely

PolyarteritisPolyarteritis NodosaNodosa

Constitutional features Constitutional features 

NerveNerve

RenalRenal

Gastrointestinal tractGastrointestinal tract

HeartHeart

Digital infarctionDigital infarction

hypertension, infarctionhypertension, infarction
(not a (not a glomerulonephritisglomerulonephritis))

pain, infarction, perforation, bleedingpain, infarction, perforation, bleeding

mononeuritismononeuritis multiplex (multiplex (ieie: foot drop, wrist drop): foot drop, wrist drop)
CNS diseaseCNS disease

fever, weight loss, fever, weight loss, arthralgiasarthralgias, night sweats, night sweats

From: From: KeeffeKeeffe. Atlas of Gastroenterology. Atlas of Gastroenterology

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



BiopsyBiopsy

DiagnosisDiagnosisPolyarteritisPolyarteritis NodosaNodosa

Necrotizing inflammation of medium or small arteriesNecrotizing inflammation of medium or small arteries
With abundant With abundant neutrophilsneutrophils and and fibrinoidfibrinoid changeschanges

DiagnosisDiagnosis



ArteriogramArteriogram

Visceral and renal circulationVisceral and renal circulation

stenosesstenoses, beading , beading 
microaneurysmsmicroaneurysms

DiagnosisDiagnosisPolyarteritisPolyarteritis NodosaNodosa DiagnosisDiagnosis



PAN PAN -- Hepatitis B Associated Hepatitis B Associated 
antianti--viral therapy plays an important role viral therapy plays an important role 
immunosuppressive therapy only as necessary to control immunosuppressive therapy only as necessary to control vasculitisvasculitis

PAN PAN -- NonNon--Hepatitis AssociatedHepatitis Associated

Based on severityBased on severity
Prednisone + daily Prednisone + daily cyclophosphamidecyclophosphamide for lifefor life--threatening diseasethreatening disease
Prednisone alone may be considered for nonPrednisone alone may be considered for non--severe diseasesevere disease

PolyarteritisPolyarteritis NodosaNodosa

�•�• 80% estimated 5 year survival with treatment80% estimated 5 year survival with treatment
�•�• Relapses occur in < 10%Relapses occur in < 10%

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome



Daily Daily CyclophosphamideCyclophosphamide

InfectionInfection
CytopeniasCytopenias
Bladder injuryBladder injury

InfertilityInfertility
MalignanciesMalignancies

Bladder Bladder 
Blood (leukemia, lymphoma) Blood (leukemia, lymphoma) 
Skin (basal and Skin (basal and squamoussquamous cell)cell)

Acute toxicitiesAcute toxicities Long Term ToxicitiesLong Term Toxicities

Toxicity prevention:Toxicity prevention:
�•�• Take in the AM with a large amount of fluidTake in the AM with a large amount of fluid
�•�• CBC every 1CBC every 1--2 weeks while on drug2 weeks while on drug
�•�• Urinalysis with Urinalysis with cystoscopycystoscopy for nonfor non--glomerularglomerular hematuriahematuria
�•�• Urine cytology every 6 monthsUrine cytology every 6 months

A life saving drug in severe systemic A life saving drug in severe systemic vasculitisvasculitis �–�– but toxicbut toxic

Cancer risk and need for surveillance is Cancer risk and need for surveillance is life longlife long



WegenerWegener�’�’ss GranulomatosisGranulomatosis

Adults age 40Adults age 40--60 years60 years
can be seen in all agescan be seen in all ages

Women = MenWomen = Men

Uncommon Uncommon �–�– affects 3 in 100,000affects 3 in 100,000

VasculitisVasculitis affecting the small to medium vesselsaffecting the small to medium vessels
GranulomatousGranulomatous inflammation of the respiratory tractinflammation of the respiratory tract

DiagnosisDiagnosisEpidemiologyEpidemiology



WegenerWegener�’�’ss GranulomatosisGranulomatosis

SinusSinus

affected in 95% of patientsaffected in 95% of patients

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



affected in 85%affected in 85%

Pulmonary nodulesPulmonary nodules
infiltratesinfiltrates

CavitaryCavitary lesionslesions Pulmonary hemorrhagePulmonary hemorrhage

WegenerWegener�’�’ss GranulomatosisGranulomatosis

LungLung

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



-- 80% affected during disease course80% affected during disease course
20% have 20% have glomerulonephritisglomerulonephritis at diagnosisat diagnosis

typically asymptomatic typically asymptomatic 
can be rapidly progressivecan be rapidly progressive
may lead to renal failuremay lead to renal failure

ProteinuriaProteinuria
HematuriaHematuria

Red blood cell castsRed blood cell casts

Detected by urinalysis:Detected by urinalysis:

WegenerWegener�’�’ss GranulomatosisGranulomatosis

KidneyKidney

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



WegenerWegener�’�’ss GranulomatosisGranulomatosis

Organ triad:Organ triad:
sinus sinus 
lung lung 
kidneykidney

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations

MultisystemMultisystem diseasedisease

Can also affect:Can also affect:

jointjoint
eyeeye
skinskin
nervenerve
other sitesother sites



�•�• 1982 Davies et al.1982 Davies et al.
Detected serum IgG antibodies that stained Detected serum IgG antibodies that stained 
neutrophil cytoplasm in 8 patients with neutrophil cytoplasm in 8 patients with 
segmental necrotizing glomerulonephritissegmental necrotizing glomerulonephritis

�•�• 1985 Van der Woude et al.1985 Van der Woude et al.
Demonstrated the association between Demonstrated the association between 
cytoplasmiccytoplasmic staining staining autoantibodiesautoantibodies
and active Wegenerand active Wegener�’�’s s granulomatosisgranulomatosis

Antineutrophil Cytoplasmic Antibodies Antineutrophil Cytoplasmic Antibodies 
(ANCA)(ANCA)



Antineutrophil Cytoplasmic Antibodies Antineutrophil Cytoplasmic Antibodies 
(ANCA)(ANCA)

MyeloperoxidaseMyeloperoxidaseProteinase Proteinase --33

cANCA
cytoplasmic staining

pANCA
perinuclear staining

TargetTarget
AntigensAntigens

In In VasculitisVasculitis



Indirect Indirect 
ImmunofluorescenceImmunofluorescence

ELISAELISA

(target antigen(target antigen--specific)specific)

proteinase 3proteinase 3
myeloperoxidasemyeloperoxidase

cANCAcANCA pANCApANCA

Methods of ANCA TestingMethods of ANCA Testing

Load Load 
AntigenAntigen

Add SerumAdd Serum
AntibodyAntibody

Add Antibody Add Antibody 
Enzyme ConjugateEnzyme Conjugate

Add EnzymeAdd Enzyme
SubstrateSubstrate

Measure OpticalMeasure Optical
DensityDensity



A (+) A (+) cANCAcANCA or or pANCApANCA
should be confirmed should be confirmed 

by antigenby antigen--specific (Pr 3, MPO) ELISAspecific (Pr 3, MPO) ELISA

positive positive cANCAcANCA
positive antipositive anti--Pr 3 ELISAPr 3 ELISAMicroscopic polyangiitis (20Microscopic polyangiitis (20--80%)80%)

ChurgChurg--Strauss (5Strauss (5--20%)20%)

Case reports of associationsCase reports of associations positive positive cANCAcANCA
negativenegative antianti--Pr 3 ELISAPr 3 ELISA

cANCAcANCA

WegenerWegener�’�’ss granulomatosisgranulomatosis (70(70--95%)95%)

WegenerWegener�’�’ss granulomatosis (5granulomatosis (5--20%)20%)
Microscopic polyangiitis (40Microscopic polyangiitis (40--80%)80%)
ChurgChurg--Strauss (20Strauss (20--70%)70%)
Idiopathic Idiopathic crescenticcrescentic glomerulonephritisglomerulonephritis

Inflammatory bowel diseaseInflammatory bowel disease
Other autoimmune diseasesOther autoimmune diseases
InfectionInfection
DrugsDrugs

positive positive pANCApANCA
positive antipositive anti--MPO by ELISAMPO by ELISA

positive positive pANCApANCA
negativenegative antianti--MPO by ELISAMPO by ELISA

pANCApANCA



Can ANCA be used to diagnose Can ANCA be used to diagnose WegenerWegener�’�’ss granulomatosisgranulomatosis ??

Usually no Usually no �–�– biopsy still required in most peoplebiopsy still required in most people

Do high ANCA levels indicate active Do high ANCA levels indicate active vasculitisvasculitis ??

Key Issues Regarding ANCAKey Issues Regarding ANCA

Clinical ApplicationsClinical Applications

PathophysiologyPathophysiology

Are ANCA pathogenic or an epiphenomenon ?Are ANCA pathogenic or an epiphenomenon ?

UnclearUnclear some some in vitroin vitro and and in vivoin vivo data support data support pathogenicitypathogenicity
there are also important contradictions in human diseasethere are also important contradictions in human disease

Levels are higher overall in people with active disease but are Levels are higher overall in people with active disease but are not not 
reliable in assessing disease activity in the individual patientreliable in assessing disease activity in the individual patient



NecrosisNecrosis
GranulomatousGranulomatous inflammationinflammation
Small vessel Small vessel vasculitisvasculitis

focal, segmental, crescentic, necrotizing GNfocal, segmental, crescentic, necrotizing GN
few to no immune complexes few to no immune complexes 

((PauciPauci--immune immune GlomerulonephritisGlomerulonephritis))

ANCA associated in 75ANCA associated in 75--90% of patients90% of patients

DiagnosisDiagnosisWegenerWegener�’�’ss GranulomatosisGranulomatosis

Sinus and Lung biopsiesSinus and Lung biopsies

Kidney biopsyKidney biopsy

DiagnosisDiagnosis



�•�• Untreated disease Untreated disease �–�– median survival time 5 monthsmedian survival time 5 months
Mortality from pulmonary or renal failure Mortality from pulmonary or renal failure 

�•�• 80% survival with treatment80% survival with treatment
�•�• Relapse occurs in 50% Relapse occurs in 50% 

Prednisone + daily Prednisone + daily cyclophosphamidecyclophosphamide

WegenerWegener�’�’ss GranulomatosisGranulomatosis TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome

Prednisone + Prednisone + methotrexatemethotrexate (for mild disease)(for mild disease)



Separated from PAN in 1994Separated from PAN in 1994

VasculitisVasculitis of small vessels with few to no immune deposits of small vessels with few to no immune deposits 
Frequently affects the Frequently affects the glomerulusglomerulus and pulmonary capillariesand pulmonary capillaries

Has many similarities to Has many similarities to WegenerWegener�’�’ss granulomatosisgranulomatosis
�•�• small vessel diseasesmall vessel disease
�•�• ANCAANCA--associatedassociated
�•�• pulmonary hemorrhage and pulmonary hemorrhage and glomerulonephritisglomerulonephritis
�•�• differs in lacking differs in lacking granulomatousgranulomatous inflammationinflammation

DiagnosisDiagnosisEpidemiologyEpidemiologyMicroscopic PolyangiitisMicroscopic Polyangiitis



Microscopic PolyangiitisMicroscopic Polyangiitis Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations

pulmonarypulmonary �–�– alveolar hemorrhagealveolar hemorrhage renalrenal �–�– glomerulonephritisglomerulonephritis

Other prominent sites of involvementOther prominent sites of involvement
nervenerve
skinskin



Small vessel Small vessel vasculitisvasculitis

focal, segmental, crescentic, necrotizing GNfocal, segmental, crescentic, necrotizing GN
few to no immune complexes few to no immune complexes 

((PauciPauci--immune immune GlomerulonephritisGlomerulonephritis))

pANCApANCA (anti(anti--MPO) MPO) -- found in 50found in 50--80% of patients80% of patients

DiagnosisDiagnosis

Lung biopsiesLung biopsies

Kidney biopsyKidney biopsy

DiagnosisDiagnosis

Can suggest MPA Can suggest MPA 
Should generally not be used for diagnosis Should generally not be used for diagnosis 

Microscopic PolyangiitisMicroscopic Polyangiitis



Prednisone + daily Prednisone + daily cyclophosphamidecyclophosphamide

�•�• 74% estimated 5 year survival74% estimated 5 year survival
�•�• Relapses occur in at least 34%Relapses occur in at least 34%

TreatmentTreatment
OutcomOutcom

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome

Prednisone + Prednisone + methotrexatemethotrexate (for mild disease)(for mild disease)

Microscopic PolyangiitisMicroscopic Polyangiitis



VasculitisVasculitis of small to mediumof small to medium--sized vessels sized vessels 
EosinophilicEosinophilic and and granulomatousgranulomatous inflammation of the respiratory tractinflammation of the respiratory tract

ChurgChurg--Strauss SyndromeStrauss Syndrome

Uncommon Uncommon �–�– affects 3 people per millionaffects 3 people per million

Men = WomenMen = Women

DiagnosisDiagnosisEpidemiologyEpidemiology



ProdromalProdromal phase:phase: asthma, allergic rhinitisasthma, allergic rhinitis

EosinophilicEosinophilic phase:phase: peripheral peripheral eosinophiliaeosinophilia
eosinophiliceosinophilic tissue infiltratestissue infiltrates

Thought of as having 3 phasesThought of as having 3 phases
(Helpful conceptually but (Helpful conceptually but -- not seen in all patientsnot seen in all patients

often do not occur inoften do not occur in sequence)sequence)

ChurgChurg--Strauss SyndromeStrauss Syndrome

VasculiticVasculitic phase:phase: nervenerve
skinskin
lunglung
GI tractGI tract
heartheart

From the ACR Slide CollectionFrom the ACR Slide Collection

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



Biopsy:Biopsy:

DiagnosisDiagnosisChurgChurg--Strauss SyndromeStrauss Syndrome

eosinophiliceosinophilic tissue infiltratestissue infiltrates
extravascularextravascular �“�“allergic allergic granulomagranuloma�”�”
small vessel small vessel vasculitisvasculitis

ANCA associated in 2ANCA associated in 2--50% of patients50% of patients

Diagnosis often based on clinical features: Diagnosis often based on clinical features: 
asthma, asthma, hypereosinophiliahypereosinophilia, clinical manifestations consistent with , clinical manifestations consistent with vasculitisvasculitis

Often difficult to demonstrateOften difficult to demonstrate

DiagnosisDiagnosis



ChurgChurg--Strauss SyndromeStrauss Syndrome

PrednisonePrednisone

Severe disease: prednisone + daily Severe disease: prednisone + daily cyclophosphamidecyclophosphamide

�•�• VasculiticVasculitic relapses occur in 26%relapses occur in 26%
�•�• Relapses of asthma are frequent and may limit ability to taper pRelapses of asthma are frequent and may limit ability to taper prednisonerednisone

Cardiac involvement main cause of patient mortalityCardiac involvement main cause of patient mortality

�•�• Prognosis influenced by factors of severe disease (GI, renal, cPrognosis influenced by factors of severe disease (GI, renal, cardiac, CNS)ardiac, CNS)

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome



Affects predominantly Affects predominantly childrenchildren
75% occur before the age of 8 years75% occur before the age of 8 years

2/3 of patients report an antecedent respiratory infection2/3 of patients report an antecedent respiratory infection

Small vessel Small vessel vasculitisvasculitis
Immune complex Immune complex -- IgAIgA depositsdeposits

HenochHenoch--SchSchöönleinnlein PurpuraPurpura DiagnosisDiagnosisEpidemiologyEpidemiology



HenochHenoch--SchSchöönleinnlein PurpuraPurpura

�•�• palpable palpable purpurapurpura
�•�• arthritisarthritis
�•�• glomerulonephritisglomerulonephritis
�•�• GI involvement (GI involvement (intussceptionintussception))

4 cardinal manifestations:4 cardinal manifestations:

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations

From From KlippelKlippel and Dieppe. Rheumatologyand Dieppe. RheumatologyFrom: Davis. Fundamentals From: Davis. Fundamentals 
of Gastrointestinal Radiologyof Gastrointestinal Radiology



HenochHenoch--SchSchöönleinnlein PurpuraPurpura

Diagnosis established by the pattern of clinical manifestationsDiagnosis established by the pattern of clinical manifestations

Biopsies (usually not required)Biopsies (usually not required)

SkinSkin
LeukocytoclasticLeukocytoclastic
small vessel small vessel vasculitisvasculitis

(+) (+) IgAIgA depositsdeposits

DiagnosisDiagnosisDiagnosisDiagnosis

From: From: ChurgChurg and and ChurgChurg. Systemic . Systemic VasculitisVasculitis

KidneyKidney
MesangialMesangial proliferationproliferation
Segmental, Segmental, crescenticcrescentic
glomerulonephritisglomerulonephritis

(+) (+) IgAIgA often often IgGIgG and C3and C3
May have prognostic utilityMay have prognostic utility



HenochHenoch--SchSchöönleinnlein PurpuraPurpura

�•�• 11--3% disease related mortality3% disease related mortality
�•�• Relapses occur in 40%, usually within first 3 monthsRelapses occur in 40%, usually within first 3 months
�•�• ESRD ESRD �–�– 22--5% in children, may be up to 13% in adults5% in children, may be up to 13% in adults
�•�• adults may have more severe diseaseadults may have more severe disease

Treatment rarely required Treatment rarely required -- typically selftypically self--limitedlimited

PrednisonePrednisone
may reduce arthritis, abdominal discomfort, risk of may reduce arthritis, abdominal discomfort, risk of intussusceptionintussusception

Prednisone + Prednisone + cytotoxiccytotoxic therapytherapy
consider for active consider for active glomerulonephritisglomerulonephritis with renal function losswith renal function loss

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome



CryoglobulinemicCryoglobulinemic VasculitisVasculitis

Small vessel Small vessel vasculitisvasculitis with with cryoglobulincryoglobulin immune depositsimmune deposits

CryoglobulinCryoglobulin �–�– coldcold--precipitableprecipitable monoclonal or polyclonal immunoglobulinmonoclonal or polyclonal immunoglobulin

Can occur in conjunction with a variety of disease processesCan occur in conjunction with a variety of disease processes
Plasma cell or lymphoid Plasma cell or lymphoid neoplasmsneoplasms ((myelomamyeloma))
Chronic infectionChronic infection
Connective tissue diseasesConnective tissue diseases

Majority of cases of Majority of cases of cryoglobulinemiccryoglobulinemic vasculitisvasculitis related to HCVrelated to HCV

DiagnosisDiagnosisEpidemiologyEpidemiology



CryoglobulinemicCryoglobulinemic VasculitisVasculitis

Palpable Palpable purpurapurpura

ArthritisArthritis

Neuropathy Neuropathy 

GlomerulonephritisGlomerulonephritis

occurs in 10occurs in 10--50%50%
proteinuriaproteinuria, , hematuriahematuria
rarely rapidly progressiverarely rapidly progressive

Clinical Clinical 
ManifestationsManifestations

Clinical 
Manifestations

Clinical 
Manifestations



DiagnosisDiagnosisCryoglobulinemicCryoglobulinemic VasculitisVasculitis

(+) (+) cryoglobulinscryoglobulins -- are difficult to measureare difficult to measure
(+) rheumatoid factor(+) rheumatoid factor
(+) hepatitis C (if negative search for other causes)(+) hepatitis C (if negative search for other causes)
HypocomplementemiaHypocomplementemia

Laboratories:Laboratories:

DiagnosisDiagnosis

Diagnosis is usually clinical combining:Diagnosis is usually clinical combining:
-- compatible clinical findingscompatible clinical findings
-- laboratory features supportive of laboratory features supportive of cryoglobulinemiacryoglobulinemia
-- when possible an underlying causewhen possible an underlying cause

BiopsiesBiopsies
May be useful in selected settingsMay be useful in selected settings



CryoglobulinemicCryoglobulinemic VasculitisVasculitis

BiopsiesBiopsies

SkinSkin

From: From: ChurgChurg and and ChurgChurg. Systemic . Systemic VasculitisVasculitis

DiagnosisDiagnosisDiagnosisDiagnosis

KidneyKidney

MembranoproliferativeMembranoproliferative glomerulonephritisglomerulonephritis
AcellularAcellular intraluminalintraluminal protein (protein (cryoglobulinscryoglobulins), (+) ), (+) immunofluorescenceimmunofluorescence

From: Kern et al. Atlas of Renal PathologyFrom: Kern et al. Atlas of Renal Pathology



CryoglobulinemicCryoglobulinemic VasculitisVasculitis

Treat underlying processTreat underlying process

Hepatitis CHepatitis C--associated associated �–�– peginterferonpeginterferon + + ribavirinribavirin

Immunosuppressive therapyImmunosuppressive therapy
anecdotal experience only anecdotal experience only �–�– may increase hepatitis C may increase hepatitis C viremiaviremia

PlasmapheresisPlasmapheresis
brief responses but not a longbrief responses but not a long--term optionterm option

�•�• improvement in improvement in vasculitisvasculitis is associated with clearance of is associated with clearance of viremiaviremia
�•�• Relapse typically occurs with return of Relapse typically occurs with return of viremiaviremia

TreatmentTreatment
OutcomeOutcome
Treatment
Outcome

Treatment
Outcome

For HCVFor HCV--associated associated cryoglobulinemiccryoglobulinemic vasculitisvasculitis::



Small vessel Small vessel vasculitisvasculitis of the skin of the skin -- most commonly encountered most commonly encountered vasculitisvasculitis

LeukocytoclasisLeukocytoclasis: nuclear disruption: nuclear disruption

From: From: KlippelKlippel and Dieppe. Rheumatologyand Dieppe. Rheumatology

Manifests clinically: palpable Manifests clinically: palpable purpurapurpura

CutaneousCutaneous LeukocytoclasticLeukocytoclastic VasculitisVasculitis



> 70% occur in the setting of an underlying process:> 70% occur in the setting of an underlying process:
medicationmedication
infectioninfection
malignancymalignancy
connective tissue diseaseconnective tissue disease
heralding feature of a primary systemic heralding feature of a primary systemic vasculitisvasculitis

When no cause found: idiopathic When no cause found: idiopathic cutaneouscutaneous vasculitisvasculitis

Treatment: Treatment: 

Treat/remove underlying disease/exposure when presentTreat/remove underlying disease/exposure when present
Idiopathic: use least toxic yet effective regimenIdiopathic: use least toxic yet effective regimen

CutaneousCutaneous LeukocytoclasticLeukocytoclastic VasculitisVasculitis



Consists of two key elements:Consists of two key elements:
�•�• Clinical manifestations of Clinical manifestations of urticariaurticaria
�•�• Histology: Histology: leukocytoclasticleukocytoclastic vasculitisvasculitis, largely involving , largely involving postcapillarypostcapillary venulesvenules

Skin lesions differ from common Skin lesions differ from common urticariaurticaria::
�•�• Wheals may have a central dark or red appearanceWheals may have a central dark or red appearance
�•�• Lesions last > 24 hours Lesions last > 24 hours 
�•�• Often resolve with residual Often resolve with residual hyperpigmentationhyperpigmentation
�•�• Typically painful with a burning/stinging sensationTypically painful with a burning/stinging sensation
�•�• PruritisPruritis less common than true less common than true urticariaurticaria

Can be associated with systemic featuresCan be associated with systemic features
�•�• Musculoskeletal (Musculoskeletal (arthralgiasarthralgias, arthritis), arthritis)
�•�• Pulmonary (COPD)Pulmonary (COPD)
�•�• RenalRenal
�•�• GIGI

UrticarialUrticarial VasculitisVasculitis



LeukocytoclasticLeukocytoclastic vasculitisvasculitis

~80% will have (+) ~80% will have (+) immunofluorescenceimmunofluorescence: : 
immunoglobulin, complement or fibrinimmunoglobulin, complement or fibrin

-- around blood vesselsaround blood vessels
-- basement membrane zone of basement membrane zone of 

dermaldermal--epidermal junctionepidermal junction

UrticarialUrticarial VasculitisVasculitis
HistologyHistology

Not specific for Not specific for urticarialurticarial vasculitisvasculitis
and can be seen in SLEand can be seen in SLE



Most cases are idiopathicMost cases are idiopathic

Can be secondary to:Can be secondary to:
�•�• Monoclonal Monoclonal gammopathygammopathy
�•�• NeoplasiaNeoplasia
�•�• Ultraviolet light sensitivityUltraviolet light sensitivity
�•�• Repeated cold exposure Repeated cold exposure 

NormocomplementemicNormocomplementemic
urticarialurticarial vasculitisvasculitis (NUV)(NUV)

HypocomplementemicHypocomplementemic
urticarialurticarial vasculitisvasculitis (HUV)(HUV)

Most are secondary to:Most are secondary to:
�•�• Systemic lupus Systemic lupus erythematosuserythematosus
�•�• SjSjöögrengren�’�’ss syndromesyndrome
�•�• Serum sickness reactionSerum sickness reaction
�•�• NeoplasiaNeoplasia

HUVSHUVS

Complement Complement �–�– CH50, C3, C4, C1qCH50, C3, C4, C1q
To conclusively state as normal To conclusively state as normal -- values should be repeated onvalues should be repeated on
22--3 occasions over several months of observation during both 3 occasions over several months of observation during both 
activity and quiescenceactivity and quiescence

UrticarialUrticarial VasculitisVasculitis



UrticarialUrticarial VasculitisVasculitis
Laboratory Studies and InvestigationsLaboratory Studies and Investigations

�•�• Complement (CH50, C3, C4, C1q)Complement (CH50, C3, C4, C1q)
�•�• CBC with differentialCBC with differential
�•�• UrinalysisUrinalysis
�•�• ChemistriesChemistries
�•�• Hepatitis B and  C Hepatitis B and  C serologiesserologies
�•�• ANA, antiANA, anti--DNA, ENADNA, ENA
�•�• ANCAANCA
�•�• RF and antiRF and anti--CCPCCP
�•�• SPEPSPEP
�•�• CryoglobulinsCryoglobulins

Obtain in patients with a compatible clinical and Obtain in patients with a compatible clinical and histologichistologic picture picture 
to detect to detect hypocomplementemiahypocomplementemia and systemic features:and systemic features:

Consider other investigations as appropriate:Consider other investigations as appropriate:
�•�• chest imagingchest imaging
�•�• Skeletal radiographs in patients with joint painSkeletal radiographs in patients with joint pain
�•�• PFTsPFTs (to look for COPD)(to look for COPD)



�•�• UrticarialUrticarial vasculitisvasculitis is the dominant featureis the dominant feature
�•�• AngioedemaAngioedema occurs in 50% and can be the presenting featureoccurs in 50% and can be the presenting feature
�•�• Moderate to severe COPD occurs in 50%Moderate to severe COPD occurs in 50%
�•�• Ocular inflammation (Ocular inflammation (uveitisuveitis) occurs in 30%) occurs in 30%
�•�• Can get Can get glomerulonephritisglomerulonephritis
�•�• Many features resemble SLE (some propose it is a subset of SLE)Many features resemble SLE (some propose it is a subset of SLE)

LabsLabs
�•�• C3, C4 can be undetectable to low normalC3, C4 can be undetectable to low normal
�•�• C1q low in all patients when disease is activeC1q low in all patients when disease is active
�•�• AntiAnti--C1q antibodies (C1q precipitins) detectable in all patientsC1q antibodies (C1q precipitins) detectable in all patients
�•�• AntiAnti--DNA and antiDNA and anti--SmSm are uncommon are uncommon 

Specific autoimmune disorder that involves > 6 months of Specific autoimmune disorder that involves > 6 months of urticariaurticaria with with 
hypocomplementeniahypocomplementenia in the presence of systemic findingsin the presence of systemic findings

Clinical featuresClinical features

UrticarialUrticarial VasculitisVasculitis
HypocomplementemicHypocomplementemic UrticarialUrticarial VasculitisVasculitis Syndrome (HUVS)Syndrome (HUVS)



�•�• UrticariaUrticaria for more than 6 months for more than 6 months 
�•�• HypocomplementemiaHypocomplementemia

Major criteria (both must be present)Major criteria (both must be present)

Minor criteria (must have 2 or more)Minor criteria (must have 2 or more)
�•�• VenulitisVenulitis of the dermis (established via biopsy)  of the dermis (established via biopsy)  
�•�• ArthralgiaArthralgia or arthritis or arthritis 
�•�• Mild Mild glomerulonephritisglomerulonephritis
�•�• UveitisUveitis or or episcleritisepiscleritis
�•�• Recurrent abdominal pain Recurrent abdominal pain 
�•�• Positive C1q precipitin test with an associated suppressed C1q Positive C1q precipitin test with an associated suppressed C1q levellevel

UrticarialUrticarial VasculitisVasculitis
HypocomplementemicHypocomplementemic UrticarialUrticarial VasculitisVasculitis Syndrome (HUVS)Syndrome (HUVS)

Diagnostic criteria Diagnostic criteria (Schwartz et al. Mayo (Schwartz et al. Mayo ClinClin Proc 1982;57:231)Proc 1982;57:231)



Treat underlying disease if one is presentTreat underlying disease if one is present

For For cutaneouscutaneous lesions, variable efficacy:lesions, variable efficacy:
�•�• PrednisonePrednisone
�•�• HydroxychoroquineHydroxychoroquine
�•�• DapsoneDapsone
�•�• ColchicineColchicine

For severe systemic disease:For severe systemic disease:
�•�• Systemic Systemic immunosuppressionimmunosuppression may be requiredmay be required

For HUVSFor HUVS
�•�• Treatment as above for Treatment as above for cutaneouscutaneous or systemic disease or systemic disease 
�•�• Some series have shown stabilization with Some series have shown stabilization with cyclosporincyclosporin
�•�• COPD often presents significant challengesCOPD often presents significant challenges

UrticarialUrticarial VasculitisVasculitis
TreatmentTreatment



Concise references:Concise references:
Primer on Allergic and Immunologic Diseases Primer on Allergic and Immunologic Diseases 
HarrisonHarrison�’�’s Textbook of Internal Medicines Textbook of Internal Medicine

Detailed references: Detailed references: 
Ball & Bridges. Ball & Bridges. VasculitisVasculitis. 2002. 2002
Hoffman & Hoffman & WeyandWeyand. Inflammatory Diseases . Inflammatory Diseases 

of Blood Vessels. 2002of Blood Vessels. 2002

For more information on For more information on vasculitisvasculitis::

Questions regarding a Questions regarding a vasculitisvasculitis patientpatient

Carol A. Langford, MD MHSCarol A. Langford, MD MHS 216216--445445--60566056
langfoc@ccf.orglangfoc@ccf.org

Highlight important aspects of Highlight important aspects of vasculiticvasculitic disease that may disease that may 
appear on Allergy Board exams or in Allergy clinical practiceappear on Allergy Board exams or in Allergy clinical practice

GoalGoal

This summary is not all encompassing:This summary is not all encompassing:
Other rare forms of Other rare forms of vasculitisvasculitis
The The vasculitidesvasculitides are complex diseasesare complex diseases

RecognizeRecognize

VasculitisVasculitis -- ConclusionConclusion


